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USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a new compound, 
suitable as an electron transport agent and useful as an 

electrophotographic photoreceptor used in an apparatus kb^k^J^ ^ 1 

for forming an image such as an electrostatic copier, a ^ 
laser printer or a plain paper facsimile apparatus using 
the electron transport agent. 

SOLUTION: This compound is represented by formula I 
(R1 is an alkyl or an aryl; R2 is an alkyl, an aryl or 
represented by the formula 0-R3; R3 is an alkyl or an 
aryl) and, e.g. 2-oxycarbonylethy|-3-phenyl-1,4- 
naphthoquinone is cited. The compound represented by 
formula I is obtained by reacting a 1,3-indanedione ° 
derivative represented by formula II with a bromoacetic 
ester represented by formula III, synthesizing an acetic 
ester derivative, then isomerizing the resultant acetic 

ester derivative in the presence of sodium hydride and O ^ 

further oxidizing the prepared isomer (when R2 is BrCH 2 -<2-DR. 3 
represented by the formula 0-R3). The compound 
represented by formula I is good in solubility in solvents 

and compatibility with a binding resin. When the compound is used with a specific electron 
accepting compound having a specific redox potential in combination, the sensitivity of a 
photoreceptor can further be improved. 
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[0116] est, r« 3 htKiris^. r^/ug, r 

f*0£fctel *r**i\ ) 
[0 117] 
[£4 5] 




[0 1 18] 
[£4 6] 




[0 119] (s£"K R* 4 *Jj:tfR* £fcf*^/«£ 
^-To ) 

[0 12 0] 
[£4 7] 




(CG2) 

loi io] (CG3) is^sm 



[0121] 
[£4 8] 



(12) 
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21 



22 




[0122 
Ut4 9] 



Fjt 96 



MoT, SiBSi- 

(CG5) ^WFt 0 oPt o n-;uI|Jf 
[0128] 
[ft 5 2] 



[0123 

[0124 
Ut5 0) 



— V 

] 





[0 12 5] £/cte 
[0 12 6] 

Mb 5 i ] 



N N 




[0 1 2 7] (5£cK R« 7 



R* 8 *5<fcT*R* 9 



R gi4 



(CG5) 

[0 12 9] (5^. R* 10 ^JztfRs 11 ttm — $fcfi 
MoT, *3WR^ r;v*/ul, T/i^^g^fcf* 

Mot, fcrnm*. T/\s*/um$.±t±Tv—/um$:^ 

•to ) 

(CG6) M&m-f-7?vi/T~> 
[0 13 0] 
Hk5 3] 




( CG6 ) 

[0131] (5£^k Rgi4 ^ Rg i5 % R8 i6 ^j:^ R (CG7 ) &mi-7?v^T~>mn 

e 17 ttl^l — *fc«[»ftor, zkHUiR^ 7Vl^/U«, T [0 13 2] 



50 



23 
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24 



(CG7) 



[0 1-3 3] -(5C«K R6'8 , R6»9 , 

n ^i/ m £ fc tt n y V Jffl ^ £ 7jk L . 
v^^-r o ) 

(cgs) ^tTy-omn 

[0 13 4] 
Hb5 5] 

R^cr 

H 3 C 0" Rfl 23 



Rfi 20 &£XfiR 
MI2T i 



30 



(CG8) 



[0 13 5] 

MoT. 7K^^. 

(CG9) hv^rvwm 

[0 13 6] 
[fk5 6] 



R« 22 ^itfR* 23 te^-^fcf* 




(CG9) 

[0 1 3 7] (*«K Cpi , C p 2 *5£tfCp3 #1^3 



(CGIOM^^M** 
[0 1 3 8] 
Ut5 7] 



Z R* 4 

CXKO 



(CG10) 

[0 13 9] (itf, Rs24 4o£tfR8 25 

Mot, tk^^-. T;v*jvm%fcteT v — /i-m*7jk 

(CGll)TXu^^^^ 
[0 14 0] 




(CG11) 

[0141] R8 26 ifcJitfR* 27 (i!^-^/c« 

Mot, tK^^, T/u*/ug£fcf*T!J-/u&£^ 
-To ) 

[0 14 2] 

Hfc5 9] 



50 



(14) 



9-151157 



25 



R 028. 




+^CH=CH}3--C! 
R gZ0 



26 




29 



(CG12) 



[0 14 3] (5£<K R828 ^5j:T>*Rg29 ftm—'ktlte 
MoT, tJc^J^ T/l-^r/^. T/l^^g^fcfcfc 

Mot, Tkmrn^-. T^^j^m^tz^r ]j— /\«m&^ 

-to ) 

yK i/^P:/^vK v-^p^z/^vk *>^P^3r*>yK 
>T^SiLTH fc£;itf:*;yVS yK Tir^vK /nk° 



[0 14 4] HfUSaEtLrtt, fcirxtf^^yK 
10 troy/K fny^/K ;*-*-y-yyyK -YVaMMJ-;/ 
yyK wy^-ryy/K -f^yyyyK 2 

H->f 5^/9^ tr^yy/K hyr^yyu, fF7 
yyyK tr^^K fy^/K bv<ys?/i>, fc-^yv? 

>\ 3— =Evu*y~vK ^yu* y / , ^T;/ y yu#£^s 
oTU^c 

[0 14 5] ±|B*K«|flLT<>cfcvMWft££ LTI±. 

^ttTt J:V^y^7K^rv'yva, e/7 7S, g*iR» 1 ~ 6 
20 (DTyW^yU^, j^^l ^6<DT/Uzi^^ s TV—si- 

fctfbttSo A 1 , A 2 *5j;TJtCpi , Cp 2 , Cp 3 

^:(2i)-(27) ^Tjk-tm&hif btiz> 0 

[0 14 6] 
[ft 6 0] 



30 



40 



50 



27 



(15) 
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28 




R 032 

(21) 



H 



O^Nr^O (23) 



OH 



[0 14 7] £-5£*K R g32 te. ^/w^-f/ug, ^/u 

7 7*^^1, TP77V^^ ^^rlf-^A-g, T 

SSr^i-o w*b£><£>gte. tM^^L 
=FnS, v-T/S. Tyu^r/uS. T/v4r=/V», 

% * /v-* zsjumm (om&m ^tit v > x 

[0 148] R* 33 |i, ^VHfVSRfclBftbT^*!* 
H , 7t 7f2 J&i" 5 <£> J- ft 

■C^ffl**t\ rttPSO»ttMEi:IPl*ftJl«ISS:*L 

ft^b*«S*^L/CtteoSttMia^l^I«ftHtftS 
[0 1 4 9]'R836 ^ T/V^r^l, T 

**««{b****fctt±E-(H^;(25), (26) 
TfB5£(28) : 




*30 [0150] 
1^6 1] 

|| < 28 > 

[0151] T?*3ixSffl#£ £ fefc«[*ai«:*«i-5 
Wc&KftlK-T-HSratU rnbOSSttftiBEi: I3«ft« 
feg£r#LT*>«fcv\, R* 38 te. TkSfl^, T/v*/* 

D77/-f^ */V3j?*5//I/*, T/l^^rV^/W/tf — 

[0 1 5 2] R* 39 tttT 9 -/wS^r 

tfU ^ix6>^««:ttEiRI«ft«»S*r*Lrt,J: 

2-^^K 1 -^f^T^K 2- 

^<>-^r — 2 -^^rir ^yl^^(Dj^^^^ 2 — 6 COT A- 

[0 15 3] buISRb 33 tC&V^C, 'O'H^tffi&L 



29 



(16) 
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30 



-Y^Ky^K i h— Ky/K -<>y^t/y;K 
^/w<yyy> % :3rf-v^— /k r^y^/K 

T> h U=/^*3&S*)»f bttS 0 20 
[0 1 5 5] ±|5Rg33 ^-<>-^V^^(7)^(-J: 

f&ztiz^mm&mmmmk lx^ tztz_&^~ 

/K ^y/K t°py/K ;*-3r-y-yy/K ^y^f^y 
/k fr/y/K ^yfr/y/K ^>y/y/K t*7 
^y/K hy/yy/K rh7/y/K t°y^/K 

LfclSSfSRS (t^i(^y/77^/K W ^ 
[0 15 6] fffiSRe 35 , Re 37 Ic^T, 2ffiO«5« 30 

m**>tfbti* 2m<D%mmmfc*mmkvxft > 
5 0 buI2r« 36 tc*3^-c s mmmmk^xn, t°y^ 

[0 15 7] BufERs 37 (Cio^T. «TlSiC(28)-e«Stt 
5„ ±ISR8 37 ffiflB5*(28)-C*$ttSeB»t{Cj;0 

j&f&£tiz>%&m&mmwkmkLx\L tzt^^y 

>^ Ce, g] -<vw /k ^y/t°y 5: 

LXh£\<\ 

[0 15 8] HulERs 38 IC^^T, T/W^^rv-^/U^ 



/K r^i/7 7^'>y='y > t'y y rvf-y;* 
p^Mft, hy7x^/uy^>M^ ^u^l 
ft, h/W^sUMsK tr°7/yy^i^ y k 

[0 15 9] ±E«*o««$&£Sl«\ 0T^cO^I 

>ftWfe:lfi^4. 8~5. 6eVOt>(7)^ffit|»r 

ffilS^Sk ^f*:»tCtt-Y^^b«fi:d5 4. 8-6. Oe 
V. m^5. 0~5. 8eV©ffiii:^5iiSMSJ$: 

[0 16 0] 4*K#jgfc«ffi#£»J£ Ltd WB-JR 
5£(CG1) -C*Stb5X^«f^JR7^o^T = >, — jtt* 
(CG2) Xm£tlZ**y^?~/U7?vi/T~^m<D7 
?x3i/T~>&mn. SnfS-^(CG3) XigtStiZ-oj 

£ < ^-^(CG3a) : 
[0161] 

lite 2] 




(CG3a) 

[0 16 2] R840 ^ Rg41 ^ Rg 42 ^^^R 

1MR« 40 -Re 43 JCtBSi-ST/U^^S, T/l-n^ 

i/mteZTfTy-jismtLxte, »e£P!«ttsas*rr 
[oi6 3] «Sf?s^saw5*>HftiB7^n^r^^jK 

7 0 0 n ma±tfD«*««Kfl!t««r#-r5JB*«: 
Is^XWim&XfoV) % »oT7 0 0 nm^±O8fi^f 

[oi6 4] ^fc-<y ^rs**(c«s* 

-<y U>*Ji»(CG3a)f4. -««(!) "C*$ixS^-7 h 



(17) 
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31 

flak LTfi, ^9W^^^^ffl$ttTV^5^^ 

/k r^* k«mb* #!)T$h\ vtofis, #y* 

mm*. ^v=*->mm. =^^^mm. ^^s-^m 
mm. is%iz^tf*i/T? y.u- k ^i^v-r^y 

[0165] t < K-«!5*;(R1) : 
[0 16 6] 
[ft 6 3] 



R f3 R f5 




[0 16 7] (5£* % R rl ioJ:^R r2 tef^— £fcl*^ft 

1 — 4 gdta^/u^ n T y — /^m^tci-XT 7J\»*;vm* 
^"To ] T^^tt^^fc KP^r'Wb^, -/&iS(R2) : 
[0168] 40 

lite 4] 




[01 69] [5t^ R r7 £><fcrj<Rr8 ttP-^Tcte^ft 
oTj^3&2~4(DTA^u:/g£^U R rt , R 
rl ° , R r » £><J;tfRH2 fi:^-^^(i^^oT7K^ so 



32 

[0 1 7 0] 
Hk6 5] 




[0 17 1] R rl3 *5J:t/R r14 ttl^— 

R r]6 % R rl7 fc j;7j; R rl8 (3 - £ f ^ ft O T * itt 

j^&l~4<7)T/^A^ 7y-/H*fc«7 
7;v*jvm$:^-fo R rl9 ^<tr/R rZ0 teH3— £7cteJ| 
/i!oT^l-l OCOT/U^r^S^^-rc, ] T'^^tb 

/t, mw^^^m^x^^^v^^^mm 

[0172] ±mtfv*-x^r^mmtt, Mi^m^n. .± 
j&&mmft%f<Dmf&ft t *nm& ^^tx^h ti^M^ 

(Dp\&l* 1 0 *su%£X±, L < (i 3 0 ^A^/oJ^JUb. 
£9#£L<f*5 0^A^%^±T*&-5 o i^t Kp^Wk 

[0 17 3] £tc, ±lEtf y ^*xAW£te. ^nn* 
2 O^T^J^Ufc^P^S^, 0. 3dl/g 
J£*Jb, #£L<f*0. 4d l/gJ^±T^6^W^l 

i\ ^ps^s^o. 3d i/g*im mytfc<Dmu 
a* 0 . 3di/ g ^±r^n^^^^^w^t4^*-r 

^^Bii^^60T\ mvm&&2. 5d i/gj^_b^ 
#y ^^.^mmn. ^mm^m, m^m, m-su 

[0 1 7 4] fc*5, Ku^v-ft^^r^i-mllS-^ 
^(Rl)-(R3)(Cjo^T, SR rl , R r2 x R r7 , R r « x r 
r13 , R rl4 (CffiSi-5«**2-4^T/^^>'S^ 



33 



(18) 
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34 



SirLTfi, fc^tf^i^vvK -OXfc Ky/K hy 

btlZa 10 
[0 17 5] -jRa(R3)fC*JV^TSR r19 , R 

fr. t<^Sfria-«^;(Ri)-c*stts^fc Kp^^ 
^M-T^k ^;(Ri-i)r^^tt6 9, (4- 

& 3 ^ mi IS— (R2) -e* $ tt 5 ^ t Ko^r i/ik&m 
{zm-f&s 5£(R2-1)-C^£*L<5 1 , [4- (2 20 

[0 17 6] 
[ft 6 6] 




30 



[0 17 7] iilE^fc h*v*Zsih&V0t ki>lZti?!)=cx 

1, 3-^y^l/>v?^/P^>^ i, 4 _^-^^ 
UVi^&^tf^g^ 1, 5-^:7*l^v*;fr/Ujtf>Ifc, 40 
lp 6-t7^l/y^y^y^ 1, 7-^y^U^ 
^/^yfc 1, 8 -Ir? 9 U>i?%/U7$>m, 2, 

2, 7-t7^l/y^M'yfc 2, 2' 
~t*7xn/^/Wfy^ 3, 3' - t f 7x^yb^ 
4, 4' -tr^3i^/u^*yU2K>». 9, 9 



:7*/W|8v^ ^vUx^t^/K 5£(R5)T^£;ft,<5 2, 6- 

[0 17 8] 
[ffc6 7] 




[0 17 9] /udl^i: LTIi, 7c<tx_tf 

zc^-u^^]) =3— /K i, /k l, 

3-7 p D^y^-;K 1, 2.-7 9 Wit— /K 1, 
3—^9 /U y 1, 4-^^^v?^-— /K 1, 3 

— i , 4 — V ;K 1 , 

l-fc^ [4- (2-t Ko^S/x 

— l—'7x.—/l'=.#>' % 2, 2 - (4- (2-t K 
ndriyjih^>» 7=.-/u] -3- 

[4- (2-fc Kn^i/xh^^) y^-yi/) ^/U7t 

[0 18 0] k<tc»m&i?*—n>fii&k\*xi±* zti 

^y^— iS(R8)T^£tL<5 2, 2-tf* [4~ 
(2- t Kp^'>x h^rv-) 7xx/i,] - 3 - 

[0181] 

lite 8] 



(19) 
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36 



HO-C-C-OH 
H2 



(R7) 



HOC 2 H 4 0— ^^-C^^^-OC 2 H 4 OH 

(R8) 

[0182] ±.&&f&ft&mt6&£ j £x#y ^^/um 10 

[0 18 3] ±SB#y:n*^H»flg£:, SMm^jfeO 5 
o^* ^'VUSiftSTJBiS-r 5 IC , -jK^: (Rl) - (R3) 

nil^'t Ko^^Wi, tt 
fBf©^— ^/&#<£> 1 0 — 9 5^/W%r£>&r 20 
* LV\vtv?^-/u-^^S«i^^9 5^e/U%£;g;t6 k. 

^S^^Pp^^r^C^o ^:t, 9 5^-/u%J: 

w <h#r#5 0 

[0 18 4] Kn^i/ft-fr*(Rl) 

- (R3) Sr^tf S?a— k L^tK y ^^^/u 

it'l 015 (?vxn*/\sJ*tp<Dmmi&mr*2. 5d 1/ 

2. 5 d i /&&±.<Dmmtt&*ttzm&*<D7fi})=. 

*;l'J*tpX'<Dmm#i&$:3&B^2. 5d l/g^±l:t 

[0 18 5] ^yv'T^hcit 2oc7My>'T^ 

— K 2, 2, 6-h 
K 3 — ryi/t^-h^f^-3, 5, s-hy^ 

f) fl*»*fctt 2 «H±^fi^ I tttffl t T t - 
*%b<D*PX^ tKlCt^Ul/- 4, 4' - t^7x^ 

[0 18 6] sKyai^^uBHIgtRlCSilrS^ V >T 

h <omn, %c¥-$)ft*m*miz. ur iH-m Lfc * y ^ 50 



*7VUl»ffi<0^/UftlC*tLr, ii«0. 5-1. 3{gGD 

#* 1x1*0. 8-1. 1 {g<D&wt>mmx-tb 

r&«9, ^ VS/T*— hfiT/U3— /UtS/6LT»> u 

[oi8 7] ±mvizmw&Kfci£&^x&stj:bttm 

AttttL *JT*/\?* 9 s9* (2, 2, 2) h 

-M^LTO. Ol^T, #£L<te0. 00 1 
[018 8] ^jSttSSfe^o±^Lfc^y^^^« 

RJSia«r4*fl=Ki J: or W««MM'rfi : 5» 

^f*^yni^^/w»flg6o^7^e^£Ji±o?affi^^ 

-Tsr^^M^Lv^o RJ6?fifft J: or iOiir^S^ 

^tsr^^tSo tzt7L\^ mm^mtLxbv ? 

pn^y^y^v^cl^ 1 3 0 — 1 5 Otoilt 
[0 18 9] ij|lf:^yxxfy«^)i{*I^l: 
60 Rj£mJ<^^fi{cJ:or*!^<oPJ^L#-5^#fi: 

m<D^^mkmm^ 1 . 1 mmhtz v 

[0 19 0] ffl«, K^t, Kn^i/ft^»(Rl) 
- (R3) tp 5^*- /WfiJt» ^ £*fi^ L ^ y 31 ^ -r yi. 
»HB<0^fi»4 2^e« («l8ttffiro. 5d 1/g) 

r\ ft*-ct 1 0 (ffl»tt«r2. 5di/ g ) 

y^^7 L /w«J!iSrlS»i:Lr«#fiSjS*i-5t. SIS 
tt«*so. 7-1. 5d 



37 



(20) 
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[0191] «#ftLfc3Ky^^f i yHMI#i— 

»»fc6Hf^K^^at Draft 

£-ttrr$H^*£ *-C-&»Sv^ftfri"S*ife<o«3&\ An 
alysis of polymers, T. R. Crompton , Pergamon Press 

[0192] ^fcifBjKy^i^^/uWffitt, ^y^-^ 

[0 19 3] ¥®^^^{Cjol/>T^. j^3tWJ9il 0 

q lx 0. 1-5011^^ 

*u<i±o. 5-3 ommiziHDm&x-m&zti, m.*m 
$m& 5-100 mmUs »*L<fiio-8o mmn 

Wflg 10 0 miSfHCx* IT 2 0 — 5 00 SftgR, m * L 
< fi3 0 — 2 0 0ii^tfc5O^l^T^-6o 

s#tt{b«tt«:«ivwffi 1 0 0 mmm^M ito. 1 - 

4 01*135* U< J20. 5-2 0li^i^f5 
[0 19 4] mSS!<o«*Jioff$«:5~i 0 0 

»*»flg £ SrStf S*ra&fl*3ftf>3® |c £ o tat 
[0 19 5] «mS«53t»:f-*5V>rtt, »Sf3B£Ji&« 

^-r^m^^i^^OTg^fi, m*<nm&xmm-r 

3§£30£5-l 0 0 0fiS^5, KL<(i3 0-5 0 0 



^fWlOOHSraiTO. 1-4011 
r*>S 0 *fc, 

^f*. S^^J^^f « 1 0 0 liffllC^ Lt 0 . 

5-5 oia »*l< m -4 ofiias-eia-^-rs 

[0 19 6] ««f«aiJiS:«figi-5«^«2l9Ji:Je*» 

v ^t&mxn* (Dm&x&m-tZi r t # 

fc, &*ffij]g 10 0 fifiS&fciat LTi^-i^j^ 1 0 - 

sooit^ #3= l< ij:2 5-1 0 offim<om&xm 
5-2 omMnxm&-fz><D&mmx$>z 0 

[0197] «JiS<oj63fcJioff£fi. WfiEBdfc 

Jfj^O. 01-5 M mil #*L<fi0. 1-3/zm 

5-5 0i/mSS-efc5o ¥iIi«*ftl:fcoTit m 

[oi9 8] mmmisxxfmmmn&j&ytmzte, n+ 
^MWk\zm&w& *vmx. zti&ttteto&m 
*<Dmtm, tztx.&m<tffi±#L ? - 

%l «ra«M, mm&mM, mmm. m»n. ftm&fe 

[0 19 9] «*»^«SS:|p|±$-ti:Sfe«>tc. 

^(7)[5^\ Tia^-^(ETl) -(ET12)T**ixSft 

[0 2 0 0] 
[^6 9] 



39 



(21) 
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40 




0 2 N 

•* 

(ET1) 

[02 0 1 ] (5£<K R el . R e2 , R e3 > R^teXtfR 

[0 2 0 2] 
Ut7 0] 




NO2 NOz 
(ET2) 

[0 2 0 3] (5£<K R 66 ttT/U^r/l^ R e7 

WIT t> Xi^Tyju^/um. ^py^tfcfi^py 
V^r/v^r/^^r^-fo vfi0~5<7)^^?:^-r o & 

<fcV\> ) 
[0 2 0 4] 
[ffc7l] 




(ET3) 

[0 2 0 5] (St*, R^ioJir/R 69 ^[^~*^7c^m/^ 

i^:0 — 4(D^^c^^i- o /^^o. 5^oJ:t5f ^2J£A±<D£ 
ft, ^R** *5<fctfR<* ligjfco-C^TfcJ:^ ) 

[0 2 0 6] 

Hb7 2] 



20 




(ET4) 



[0 2 0 71 (^C^, R el ° {-iTju^/um. 7!i-/P 

<Dm&X*hZ> 0 fc4b\ t,#2J£U:<7)£^ £-R«"> urn 
[0 2 0 8] 

Hb7 3] 



0 2 N 




( ET5 ) 

[0 2 0 9] R e!1 teT/I^/U^£^U a!* 

l~4 0>BESrC#>*.o a ^ 2 J£JUttf> £ ^ #R 

[0 2 10] 
NL7 4] 

X 



■>e12 




e13 



[02 11] (St*. R el2 *5<fctfR e13 BR—*-*: ft 

O, N-CN^fcfiC (CN) z^r^o ) 
[0 2 12] 
Ifb7 5] 



(ET7) 

[0213] (^+, R eM K7kmm*. Anyyg 



(22) 
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42 



[0 2 14] 
Ut7 6] 



0 




fN0 2 ) 



[0215] 
[0216] 
Hfc7 7] 



(R^ 



(5*;*. 0(11 




(ET8) 



(ET9) 

[0 2 17] (5£<K R el6 #J;T^R e17 EtPJ— *fcf* 20 
Mot, tKSUS^. ^oy«> tMlrttar 
ir^fcST/l^/i^ v/7;l, ^hol, T/^^rv' 

So v£fc«:£aS2£JUh<o££\ #R e16 *5j;tf 

[0218] 
Ut7 8] 

R eis^H-R e19 (ET10) 

[0 2 19] R el8 *5j:^R e19 tel^— ^fcte 30 

Mot, 7x^/ps, ^m^mmm^tcnmmm^m 

[0 2 2 0] 
Ut7 9] 

{ET11 ) 

[0221] (5£«t», R e2 ° (ir^yi, ^r^^/wr 

^ Re2 o (iSVMCi/iot^ttiV^ ) 
[0 2 2 2] 
UtS 0] 



(ET12) 

[0 2 2 3] (5t*, R e21 te*f^i\ Tv^^S, 
7V^^, rh7i/7;xfi/y, 2, 4, 8-b 

[0 2 2 4] _bla^oll J F-e^J^-^v^T, tv^a- 

^p^e-^^K ^/i^p^^vK 2-^ 
PPxf;K 1-7;^P^K 3-^PP7 P Pt° 
/K 2 -t/p^^p fcVK l-^pp^ntVK 2—^ 
p n— 1 -y ^yu^^vi^ l -:/n^e— l — y 
/K 4 — 3— K>^/K 3— :7/io*-p:/5vk 3 ^p 
n-2-y^^:/nfc: 0 /K 2 3— K- 2 ^vl^P 
fc?/K 1 — — 2 — ^^/W^p fcT/K 2-^pp 

-1, 1— ^vi^^/K 2-^o^e-l, 1— 
^/loi^VK 5 — T/p^e^V^vl^ 4-^PP^^ 

SCSI'S*! fctf otL5o 

[0 2 2 5] MMISiLTIj:, fcir^L^^^ 

/k ^fyf7/y/K ^^/y/K 2h — rs^vy 
a\ trjj$?>K e^y^/K t^y^y, 3-^/u*y 

[0 2 2 6] ±ia»«-a*LT<>J:V^lftSi Ltf±, 
^ntt>J:i^M>^£ ->7/S, 

m&^-rz z t (D&zmmm 2-6 (dta-^-/^^ 

S3, JHMP<D&«$iffr*\ ±K&JR#3K#*fctt7 5* 
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[0 2 2 7] 2§Lmttgti^>— MK. h'7*>#;m<Dtoti 
[0 2 2 8] iT&fr^ HfjfE^om^^J. 

— >k / — /k -fy^o/V-^ /^<d 

>\ Kitted, ^D^fy^/ND^yfbgtt 
0:7^7^, zL^-u^Jf V — yUv*;* ^yi^^i— 7VK >^ 

[0 2 2 9] 

immm] $xT\z.*&m*, &f&m. mmm. 
(try h*s>-m&m) 

1 [ 2 -Jr*<ri/1i)Vi£z=-)V^J-)V- 3 -7x^/U 
Mf ^gitfc5 0 0m 1 0)2OP77^^(^ fiufS 40 
1, 3Wyyyv?ty4 1g (l84mmol) t. 
!)A7. 4g (60%, 185mmol) h*1)\\7L, V 

77>2 5 0ml $r#n*_fc 0 

[0 2 3 0] or»C±E«jKt^ ffiJlB— jRSOO'fWR 
3 ^xf /i/It'fc 6 ^ n ^ ij^x f /Ux ^ f/l/ 6 1 g 

(3 6 8 mm o 1 ) £r^o< *)STLfcSU iS so 
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«<OSK*r, 1 N 4 0 0ml 4»t^Px.T^ B B B 

d)^R 3 ri^7V>fi-Cfc5^7VU- l , 
2-:7:c:=./W y^V- 2-Tirv 1 — h (4Xffi4 6. 5 
g, IR*8 2%) Sr-glSLfc. 

[0 2 3 1 ] o#*tc N 38«E«Sr»tt Lfc 5 0 0 m 1 <D 2 
OP77^3|: N ±15^7^- 1 , 3 - v?^ Y-2--7 
zl^jVJ 2 — Tir^— h 4 5 g (146 mm o 

1) ts «mittftk LT*»^<7 7-f ^SrttfflL*:** 
<b-t*hP^A5. 9g (60%, 148mmol) £ £ 

tf^tMfflftU $bl-77^^$:MLoo, J&tKt" h 
7tKD77^20 0ml 4r#D;tfco 
[0 2 3 2] *LTJ:iBi8iR«\ ««Tt3l$B, *>< 
#L-CRJ6£-frfc:SL lN(Oi|g*S84 0 0m 

T % Btlie-^(le)^OR 3 ^ni^/u^T^6 1 , 4- 

KP^^-2-^^/^x;l,xf;V-3-7x 
=/W-:7*UV 0K*3 6g % lfc^8 0%) Sr-frj*L 

[0 2 3 3] 0#*(C, 5 0 0mlO£^77^^^, _h 
151 , 4-v^t Kn^^-2-^^iy^/^^^y^^/^ 
-3-7x^t7^y35g (lUmmol) 
t . ^ti^ 2 6. 4 g (114 mm o 1 ) t . ? cz u ^ 
/^3 0 0ml^MT, *fiTT5PMIL ^<#L 

[0 2 3 4] ^Ltr©3Bfi^^ /— ywA»€>Stt*ft!! 

lit, m^(io-\)xm^ti^muit^^mm^tL 

(I|Xft2 9. 7g, l|X^8 5%) 0 Z<D±J$L®KDMM.& 
b/i-$rID2tC^i- 0 

^^C0tj2 [2-^^r^>7J^^^^-<>v > /^-~3-^^^ 

/w-i, 4-t7h^/yoM) 

huIE— ^(1c)^<dr 3 ^y^/vlX'fcs^p^ftB 

^y^x^r;l/8 4. 3g (3 6 8mm o 1 ) 

t?«$ix5«ffi^«iS:a!5&Lfc (HKfl:5 l. 1 g , JR 
$75 %) 0 

[0 2 3 5] ^<D±f&m<OW&\*\ 2 2-12 3^^^ 

^I*0ij3 C 3 — > ^/U— 2 -^^v/^/u^^/U^Vv/yU 
-1, 4—7"^ h^r/ 

$Sf^xf/l/x7>7^5 0g (3 3 0mm o 1 ) t . 
-fx* e^^j^x^/uzr^-ryi^ 3 g (2 3 Ommo I ) 
^iPL/c-r F7tKn77y2 00ml CO^ffi 
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7k#T\ ^K^fb^ Fy^l5. 8g (395 mm 

o i) *r*o*.fc«, aatT-eKis^-fr^o fc*5±«a»« 

ll^-7F^77 (TLC) tJ:0KJCSri6WL 
[0 2 3 6] Ri6»T»^KlC«t-4l[»**APx., 

»£;ifco oy«c±Ba*riMfcSr, 1 0 3-1 0 7TC/ 
5mmHg^TT«Ii{a^fiL-C.. MfeO 
7&{fc-C&5 2 -^^y-f/W^n fc 0 t^ixf/VT^f/l/ 10 
OiX*;3 0. 6g, lfe^6 5. 2%) ££j$Lfc„ 
[0 2 3 7] o^'C, _h|E2 — Oy^/U^v fcf^->« 
xf/PxXr;U3 0. 6g (14 9mmol) (C^g^^ 
2 6 0 g^MT8 5 c CT^30m ^<^L/c^, 

5-, BUlE— ^(lb)^OR 1 ^M^/^T^^2-7<^ 
/l^ 1 , 3 — f>^>^^">8. 27g (l&fi;8. 2 7 
g, lte*3 5. 0%) ^SLfc, 20 
[0 2 3 8]o#X ±152-^^/^-1, 3-^^^ 
^ty2 9. 4g (l84mmol) SrftffiLfcri: 

m^f±, ^J2^»lt, i(rfBS;(io-4)-e*$n 
zmmt&vo&mmLtc ok*2 3. e g . umz. e 

[0 2 3 9] ^J*W4 [2 - (^-^^/U/K^yW-4- 

5 0 0ml^)t^77^^(C, tfb^f W>2 0 0ml 30 
<K p-^W/- /W3 9. 7g (3 6 7mmol) t , 
Zfn^rffims 1 g (3 6 7mmo 1 ) t^to^ tK^T 
■CAKjfLoo, N, N' — n»fH*j 

>fH* 7 5. 8g (36 7mmo 1 ) £v$o< 

fc. 

[0 2 4 0] ^LT. S«J»T«^«eptcHlfaLfcB«: 

^5feL, m&mtSLx. mjia— ^(ic)^<^r 3 ^ P 

-)V^^-r,v (4x48 3 g, W9 9%) £r-£/&Lfc 0 40 
o£*(^ lSf^fiUc5 0 0ml©2oP77^3 
BUlS— jRjfcOb)**^ 1 ^7x^lt^S2-7 
3 — f7^ty4 1g (l84mmo 
1) ^r, «a«SC»i LTffl/v7>f ^SHSWBLfc** 
fb"7- h y -7 A 7. 4g (6 0%, 18 5mmol) £ £ 

7t Ko7772 5 0ml *to^tz 0 

[o 2 4 1 ] og\c±%mm^ m&z/u^mm-p- 

^f/U7x^;Ux7r^8 4. 3g (3 6 8mmol) so 



BMc&*&4 o om i ^^nx.T^ H e 0 ^ai^^, Z<D& 

a»fcS*£i&*&3LT \ MSB— «5fc(ld)*0>R 3 &p-M 
f/^7 zn^/Wg-Cfc^ p -^fyl/7x=;U- 1 , 3 - v> 
^ h- 2-!7:j:~/W 2-Tirx— h OiXftS 

6. 5g. HX^8 3%) &&f&Ltz 0 

[0 2 4 2] o^lC, llf^iLfcSOOm 1 0)2 
oP77^3|:, -hISp — *^/\'7=.~/u- i , 3 - 
^ h-2-7x-/W^-2-7t7- h 5 4 g 

( 1 4 6 mm o 1 ) t s ftflHSCfri LtSi^°7 7 ^ > 
«:«6fflLfc**Yb^- hy *^5. 9g (6 0%, 148 
mmo I) t&fitiX.. ^ 7 ft flfc^ ftjft L 

[0243] ^Lx±mmm*s js«T"C3«fib % ^< 
Ruia— ^:^:(ie) c P<7)R 3 ^p -^^-/uy^^^mx 

&>£l, 4-^tKo^S/-2- (;^^>#/U#~/U— 
4 -* s ?/l' 7 - 3 -7x^/l/t7^ U> (itXjt 

4 2. 7g,i|X^7 9%) «r-&jgfcLfcp 

[0 2 4 4] 0^(d x 5 0 0mKOH^77^^l:, Ji 
121, 4-^t Kp^v/-2- (t^r^/^'^/l/-4 
— *^-)V7 ?L~>V) -3-7x^/l/t7^l/y4 2g 

(1 1 4mmol) i % ff^fkm 26. 4 g (114mm 

0 1 ) t , ^ u d 3 0 0 m 1 £ £JPx.T, ^IT 

[0 2 4 5] ^Lt^(Dfo B 0 ^x^y^^gg B ^ 
IU, B«fB«;(10-5)r-«$4xSaiIBft'&i»S:JSiSbfc 
(liX43 4. 8 g> IR*8 3%) o ^<0$L$m<Dffli&te 

1 5 7°CXfo^ti 0 ittz, ±|B^J«*<0*^jtt»iR^^< 

^^]5 [2- (^r^r"y^^^;v-A-^;vy^^ 

IV) ~ 3--yzr.z^/U- 1 , 4--7~:7 h^r/ V(D^^Jc) 

^n^-ft^-p— xf;W7x- /UJi^^/^S 9. 4 g 
(3 6 8mmol) $r^ffi Lfc^ k£l*UZ s ^^J4 ^ 

TO-tT, mjHB^(10-7)T^$tLoHI5^4^^S^5t 

Lfc (IR»49. 7g. IR*70%) 0 
[0 2 4 6] ^(D±J«ft(7>ia^ttl 4 6 — 15 Ott^ 

^^J6 [2— O-y^yU-3-^^.-yU- 1 , 4~~f- 

SsES^rffijRLfcS 0 0m 1 «2oP77^^(c, huIE 
— J&^OtO^fDR 1 iS7x^Sl?fc5 2- 7i^- 
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1, 3 — < y^y^^4 1 g (l84mmol) t, 
t7&7 . 4 g (6 0%, 18 5mmo I ) t&lmJL. 7 

77>2 5 0ml ^D^L/C 0 

[0 2 4 7] 0^\Z.±mmm^, Htj|S-^(lf)*<7>R 
2 ^7x^;l/ST*fe57xtv'/^D-7^ K7 3. 3g 

(3 6 8mmol) £*$>o < «9 ®T LfcSL *gf££ v it 
^TT*5B#K, riK#LT£JS£-£7t 0 ^trg^HT 10 
&<E>J&£\ 1 N^M*®i4 0 0ml tlCjDtT^a 

g)*cE>R 2 fc7=.~/\omX*foZ> 1 , 3-v^ b - 2 
^y-f/w- 2-:7^~;W (4X45 0. 7g, ifc 

[0 2 4 8] Of?k, iI»f£g^cLfc5 0 0m 1 (7)2 
op77^'^:, ±151, 3— *J*r h-2-^0 , y-f/^ 
-2-7i'^7W^4 9. 6g (14 6mmol) 

hy^^5.'9g (60%, 148mmol) t 

*T*g&U ^^1:77^^^100, fiftzK-r 

[0249] *i,x±.mmm$:. i^t^3^i a>< 

#LT^i£ lN^M7KM4 0 0m 

T, B98B— «*(lh)*<OR 2 *S73i=iyu«-e*>5 2 — - 
l^V^i 1 , 4-v^t Ko :5 r'>-3-7x-;l/t7^ 30 
0ftft3 6g, l|X^8 0%) Sr-^J&L/cio 

[0 2 5 0] o^td, 5 0 0ml<7)H^77^='[:, ± 
152—0-^^^-1, 4-i^t Ko^'>-3-7xr: 
;W"7^Uy3 5 g (1 0 3mmo 1) §Ml^ 2 
3. 8g (I03mmoi) t , ^ o ; o *M 3 0 0 m 

1 ^r^D^T. ^TT'5Rm a*<-»Ufc** 

[0251] *LTrott**sn*y— 

lit, mFfE5£(l-l) T*£ftS«fB{fc^ft£8iigL*: 40 
0fcft2 9. 6g, 11X^8 5%) „ Z<D£Mfo<D&&\-i 

i 8 2mof: 0 &it. ±M^m<o^m^L^-< 

? hyw^!H7(c^-r o 

^J&#]7 [2— OW^- 3- (4 — fV^Pt>7 
m^i/p) -i f 4-^7 h^f y vo^rit] 
Hul5— ^^(lW^f^R 1 ^ p — f y^Pt>7x^;i/i 
T*&5 2- (4--T y:/u tVl^^-z^) -1, 3 — C 
>jfZs*Jit>4 8. 6 g (18 4mmo 1 ) L/c 
rfcfiWI-fi. £/£0>l6 tl^«:LT, H»ia*(l-3) "C* 
£Jx*Si5ffc'&»4:«itLfc 0S*3 6. 2g, ifc^7 so 
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1 . 3 %) o 

[0 2 5 2] ^0*dt*<^»jRttl 5 3-15 6 < CT*& 

£*J&#J8 [2 — -V/^- 3 -y ^vU- 1 , 4-^:7 

«HB— »3t(lb) l t , OR 1 ^^^lt'fc5 2- ^f/u- 
1 , .3—4>yi'i?*l'2 9. 4 g (18 4mmo 1 ) 

(1-4) ■e*$tL5«E<k'&4*«r»jgUfc 0fc*3 4: 6 
g, 0X^6 8. 2%) o 

[0 2 5 3] Z<D±J$,!&<Dm&tel 4 8 — 14 9tt'*) 
ofc 0 ±E£l««<&***l»lK:*'<* h/^IH9 

Ht£0*J l 

7^d>>T^> ( I p = 5. 38eV) 5£gg|S£ x M 

^*ai#j-cfc*, ^MiTxfc, mE*oo-i)-e** 

*x<5 2 -i^f->i;y^^^xf;i/- 3-7x^W- 1 , 
4-t7f^yy30lMh jETLftiSaj-cfcS, mi 

IS^(HTl-l) -C*Stt5N, N, N' , N' -fh7^r 
X (p-^f^7x^/U) -3, 3' -^y^/W-Ov? 

^ (i P = 5. 5 6ev) s omm&t, &mmmx 

£>-5^!J # — h 1 0 0Sftgfl<*:£r, 8 0 0S4lFi5 
(Drf7tKn77yi:H^ #-;U;/H:t5 0Nf 

[0 2 5 4] ^It^OMiS:, *tttt»«-T-fc5T 

o otte o»ra, J»ja«:**-frT, R«i 5-2 0 M 

H*£#J2 

^y (Ip = 5. 32eV) 5fiifflSr«fflLfer-^JEJL 

[0 2 5 5] HifetfiJ 3 , 4 
l^iiiitt, 2 /UaK=-/^ac.^vi,- 3 - 
7x-;u- 1 , 4-^y h^ry V^{^x.T, Huf2^:(10- 
2)T^^tl5 2 -^-^rv'^/u^n/u- t -.^JU- 3 - 

7x-/i/^i, 4-t7h^;y30li^^lt 

ram ntfiflu 2^i^««clt, mmmmtitm 

[0 2 5 6] »JS0iJ 5 , 6 
m^^J^ LT, 2 -^-^r^/W/K^/U^i^/W- 3 - 

;L;fc, HufE^(10-3)T^^n5 2-^^^y^-/^-< 
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l/i/JV— 3 - 7 ?L~)V- 1 , 4 h^y y 3 OH 

[0 2 5 7] HJg^iJ 7 % 8 
;ifc, itiflE^(10-4)T^£;ft,£ 3— 2 -«v^ 

^ftfflifcri^n, miiami. 2t\*\mzLx, m 10 
[0258] vmm i N 2 

7x^-1, 4-t7F^;y|;fUT, buI2^:(3- 

1) T^^tt63, 5-^*^-3' , 5' -v?t- 

y^/w-4, 4' -^x/^yyaoli^ffflL 

[0 2 5 9] MRW 3,4 20 

m+ffimnt^x, 2-^^/^^y^^/v—3- 

1 1 0 2 2 7^«tB,T$nfc, S(ET13) : 
[0 2 6 0] 
UtS 1] 




(ET13) 



[02 6 1] X^£tlZ> 3-7 =n~;U- l , 4-^~7h 
^yy3 0ll«S:ftffiLfcii:£Jl^ Xlfcffl 1 , 2 

lfcg^j5 

[0 2 6 2] ±M&mmm. \mtm<om^Mm^tm^ 

AJg&KSfe I 

9 J^*?y* (GENTEC) tfcS(OK7^«SftKK« 

H^rAlxT, ^<^®£+ 7 0 0 Vtc^m£ii:7Co 
[0 2 6 3] tit, J:EW»»<0«*3taR^*>5^o 

T^^mLfc, 8fi7 8 0 nm 0fMB«2 0nm) , ft 

ffrD^ffilCfiBJt (fflJtBjffl8 0msec. ) LT, so 



BB*fe^b 3 3 0msec. &jg Lyt«F^"C<0*Mffi 
*\ «3t««ttVL (V) £ LT^Lfc, r(OgM 
m&VL (V) JS/hSVMi^ «**ttiK««t?*>5 0 

[0 2 6 4] U^i\ 

[0 2 6 5] 







mmm 


IE?L 

&mi 


VL 

(V) 


UlJfcffll 


CG 1 


10- 1 


KTl-l 


1 7 8 




CG2 


10- 1 


HT1-1 


1 9 5 


^SS<ft3 


CGI 


10-2 


HT1-1 


1 8 0 




CG 2 


10-2 


HT1-I 


1 9 7 




CG 1 


10-3 


HT1-1 


1 7 0 




CG2 


10-3 


HTI-1 


1 8 6 




CGI 


10-4 


HT1-1 


1 7 0 




CG 2 


10-4 


HTI-1 


1 8 8 




CG 1 


3-1 


HTI-1 


2 2 0 


imM2 


CG 2 


3-1 


HTI-1 


2 4 2 




CG 1 


ET13 


HTI-1 


3 0 5 




CG 2 


ET13 


frri-i 


3 3 0 




CG 1 




HTI-1 


4 7 8 



[0266] «iris?/i'ftMmmyt& (mmm-n+g: 
mmk&mwmik) » 

m^mmt^x^^>, hubs^-i) xmztizp- 
^^^^/^ (mkW7tn&-o. 8iv) i osfigp 
$:tti/c^^m mmmi tmm^Lx, mmm 

[0267] mmm 1 o 

ful25£(2-2) T^$tl6 2, 6-i/t-^^/U-p-^ 
^^^-y > (^{bilTcmii- 1 . 3 1V) 1011^5^ 

[0268] mmm 1 1 

BU!B5£(3-1) -C*£*l5 3, 5-^5vU-3' , 5' 
-v>t -T^vu- 4, 4' -i?7xy^;y 
«ffi-0. 8 6 V) 10H»«:»OLfc:iMlt 

[0 2 6 9] £g%09 1 2 
HUi25£(3-2) T'^£;fl,S3, 5, 3' , 5' -fl>7^ 
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* (t-y^vu) -4, 4' -i??^/*/ > 
x;mfiC-0. 94V) 1 OfiftfflSraMlniLfer b&LSt 

[0 2 7 0] HJg^J 13-16 

2) T^£ix5 2 -^v^/M^/U- t - y^/l"- 3 - 
7x^U- 1 , 4-t7h^r/y30 Ifiai^rf ffl L t 
riSMM*, 3l««9-i2tH»ar, ¥S9flS3fe 

[0 2 7 1 ] Hi60iJ 17-20 
m^^Ji: LT, 2 -^v^yM^/UJi^- 3 - 
7^-^-1, 4-^7 ^tCftpcT, SUES: (10- 

3) T^£n& 2 -ar^r^iuviS-jv^sit/v- 3-7^ 

— 1 2 ^fUHItcLT. 
Wi" 3 x ^ * yu*jRffl #tt trSfi L fc e 
[0 2 7 2] H*60iJ2 1-2 4 



7^^/u-i, 4-i-y h^/vfcttxT, mE*(io- 

4) "C* Six 5 3 fvU- 2 t/*/P#=i/l^<V^ 

Ar-i, 4—1-7 >3 oiftas^SLih: tsk 
Atts ^»^j9-i 2tmm^Lx, mmmmytm&& 

[0 2 7 3] Jfc»« 6-9 

:7*=/U-l, 4-t7h^yV(C{UT, ifa^(ETi 
3)T»SixS 3-7 *~/i>- 1 , 4 --^^ F^yy30 

lt. mmmmytm^mir^^^ juitumcom^^ 

Ki£Lfc 0 

[0 2 7 4] ±E*H*«0«^K«**ICOV^T. 

£31 2 -41^1% 
[0 2 7 5] 
[*2] 



[0 2 7 6] 





Sit 


m* 




mi 


VL 






mm 




mm 


(V) 




CG 1 


10- 1 


2-1 


HTl-l 


1 3 5 


JtttMlO' 


CG 1 


10- 1 


2-2 


KTl-l 


1 3 2 


iUfeGflii 


CGI 


10- 1 


3- 1 


HTl-l 


1 3 0 


IU8W12 


CGI 


10- 1 


3-2 


HTl-l 


1 2 8 


.^KS<5iI13 


CG 1 


10-2 


2-1 


HTl-l 


1 3 7 


HifcWU 


CG 1 


10- 2 


2-2 


HTl-l 


1 3 5 




CG 1 


10-2 


3-1 


HTl-l 


1 3 5 




CGI 


10- 2 


3-2 


HTl-l 


1 3 1 


[*3] 




met 






jE?L 


VL 










mm 


(V) 


mmmn 


CGI 


10- 3 


2-1 


HTl-l 


1 3 0 


mmis 


CG 1 


10-3 


2-2 


HTl-l 


1 2 8 


HHSM19 


CGI 


10-3 


3-1 


HTl-l 


1 2 2 


HSS092O 


CG 1 


10- 3 


3-2 


HTl-l 


1 1 8 


HJ6M21 


CG 1 


10-4 


2-1 


HTl-l 


1 3 0 




CG 1 


10-4 


2-2 


HTl-l 


1 3 0 


^Jfi0523 


CG 1 


10-4 


3-1 


HTl-l 


1 2 3 


HJfiCT24 


CG 1 


10-4 


3-2 


HTl-l 


1 2 0 
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[0 2 7 7 I 





mm 
mum 


mm 




JE?L 


VL 
(V) 




CG 1 


ET13 


2-1 


HT1-1 


2 9 5 


immi 


CG 1 


ET13 


2-2 


HT1-1 


2 9 0 


imms 


CG 1 


ET13 


3-1 


HT1-1 


2 9 0 




CG 1 


ET13 


3-2 


HT1-1 


2 8 8 



[0 2 7 8] «7^*/W*«fl«*# (8013!) » 
Hifc^J 2 5 

tsig^ra5xiMi7^ oi/r^y i o omm 
«»»iB"e*)54?y /n o on 

2 000li^rh7t KD7y>i:H 
[0 2 7 9] ^Lt:oi«^, *tttSffT*57 

ootteom *aja«:«i$*T, iii/zm^if 

1 -Cx.fc, HUlB^;(10-l)T^$tt^ 2-^^rv-^^TK^i 
A^ai^/V— 3-7i-/P- 1 , 4 — -J-:7 h 3r / V 1 0 0 

ligB^ ttt y M o o it 

[0 2 8 0] *LtC©lt»«r, ±EHHf»^Ji± 
t-. T^77 P n-F^(:T:ML, 10 0tT'6 0» 

3li£#J 2 6 

2) -m£*x£ 2 -^-^rv-^/^^/W- t -7^JV- 3 - 

^-yi'-l, 4-t7h^yyiootiiOTl 
[02 8 1] Hifc0tj 2 7 

7^-^-1, 4-t7h^yy(:|Ut, MfS^:(lO- 

3) 2 -^-^r^/W^^yU-O'v?^- 3 -7x 
4-t7h^yyioo ll»S:«ffi L r 

fc«»tt, llft«2 5 £|f3«t;:L-t\ a«9lB3KJI«r« 

[0282] mmm 2 8 

U^ttSSJ IT, 2 A^=/W:n^/i,- 3 - 

7*=./u- i , 4-t7F :J fyyi:jtx.T, mifE^(io- 

4) T^£*l-£ 2 -at-^S/*/U3i?=/W<v^/U- 3 - > ^ 



/p-i, 4-t7F^;yiooii»Mif:;i 

[0 2 8 3] itfe^J 1 0 

IT, 2-^V^/^^/^^/W-3- 
^^/u-i, 4-t7h^yy|:(UT, ituf25£<3- 
1) T^^tt^3, 5-^^-3' , 5' -v*t- 

4' -^7xy^;>iooii^M 

[02 84] Jtt^^J 1 1 
IrHftiSffil* LT V 2 -^i^/l^^/l^^/U- 3 - 
^zn^/U-l, 4—T7 h*/ Vl-ft^T, iiuiS5£(ETl 
3)T^£*L6 3— 7:* — 1 , 4-^^h^y^iO 
011ffi£ffiJHLfcC£^*m, »J2 5^il:l 

[0 2 8 5] ±tE«-MS«k Jfc«M<am^X«3fettK 

fc 0 ^^:^r^ 5 (-^i" 0 
[0 2 8 6] 
1^5] 









VL 
(V) 




CG 1 


10- 1 


2 7 0 




CG 1 


10- 2 


2 6 9 


mmmzi 


CGI 


10- 3 


2 6 2 


mmm2s 


CGI 


10- 4 


2 6 2 


immio 
smmu 


CG 1 
CG 1 


3-1 
ET13 


3 4 6 

4 0 9 



[0287] nr-rtj yytmmmftft (mmm) » 
mmm 29-32, ttmm 12 — 14 
m^f^mtLx, xmm&m7?uisT~^izftz_ 

HtllS-^(CG3a)c7)^y U>«S-icJR"T5, ^(CG3 
a-1) : 
[0 2 8 8] 
UtS 2] 



55 



(29) 
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(CG3a-1) 



10 2 8 9] -eft£tlZ>it&fa ( I P = 5. 5 0 eV) 

7, Jfctfc«i\ 3, 5iB»Kilt, ¥JBStfXtf** 
•r5T^n^*«ffl<Otf3t*Sr§!igL^:o ±IS#^ife 10 
«k Jt«!«ott^^JCtf3fe*«-ov^r, TEtf>#tfffiK 
•II«rfTV\ *OWtt«rff«Lfc 0 
XtfKKftll 

^yf^ (GENT EC) th®OK7Atfgf^»« 
Srffi^T, #Sllfe«, lfc«««>«^Wtf*«WcHi*l« 
SfrftlxT* -t©*Bi*r+ 7 0 0 VlCffiWd-frfc. . 

[0 2 9 0] ^LT, ±iaW»«OB*:3fc;«-efcS^n 
^7^Sfe* (aSl4 7 M W/cm 2 ) 
±IB«p««ffi(Otf3t:ft:^*D5«Cfiait «W5 0ms 
ec. ) l*»f)3 3 0msec. Htfc 20 

^t^ISfi^:, @*S«&VL (V) ^ LTfiiJ^ 
Lfc 0 r^IMlfiVL (V) tfjfc* 



[0 2 9 1 ] »*£S6K:*H- 0 
[0 2 9 2] 
^6] 





ttff 


mmm 


JE?L 

mmm 


VL 
(V) 




CG3a-l 


10-1 


HTl-l 


2 1 5 


SSS0IJ3O 


CC3a-l 


10- 2 


HT1-1 


2 1 6 




CG3a-l 


10-3 


HTl-l 


2 0 6 




CG3a-l 


10-4 


HTl-l 


2 0 4 


JtRMl2 


CG3a-l 


3-1 


HTl-l 


2 9 4 


Jfc««lS 


CG3a-l 


ET13 


HTl-l 


3 7 5 




CG3a-l 




HTl-l 


5 2 1 



[0 2 9 3] «7^n^3teSUB«3t* » 
Hffi0ll 3 3-36, Jttfcffil 15/16 

ffi*ffiffiLfc;i ftjfefl 2 5 — 2 8 % tfctfctfl 1 

0.11 *|^«KLT\ Miia6it*t57tB^ 
*JBffl«>tf3t*«r«JgLfc 0 

[0 2 9 4] ±!B# jlffiM, Jt»«<D«^?ISftfle|c 
o^T, *E*)*tf*WRll«:fTV\ *<o«rt±«rffffiL 
fc 0 S*Sr^7»c^i" 0 

[0 2 9 5] 



[*7] 







3£ftl 


VL 
(V) 


HS60D33 


CG3a-l 


10- 1 


3 0 0 


&Jfc0>l34 


CG3a-l 


10-2 


3 0 4 


3tS60535 


CG3a-l 


10- 3 


2 8 5 


mmm 


CG3a-l 


10-4 


2 8 2 




CG3a-l 


3- 1 


3 8 6 


tiMMie 


CG3a-l 


ET13 


4 5 5 



[0 2 9 6] «^i**/U#WBtf3fctt » 
H*£0*J 3 7, 38 

m+ffi&MblsT^ 2 A>- Z - 

*Lfc. 1iulS^(10-5)T^£;fx-5 2 - {ttisftAstf^/U 

- 4-^f/l/7x^yl/) _ 3 — 37^ -yU- 1 , 4-t7 

2kRI«HcL-T, *»ffltf*Ji*«-t"'57 f ^^A'*«tffl 
©tf3te{**«36Lfc. 
[0 2 9 7] -Hftftl 39.40 

/k7xn;V) - 3 -7 z^^-JV- 1 , 4~^^ Y^rJ^Z 
Lt, »«ffltf*»**i-5^^^^3tKffiO«*ffS: 
[ 0 2 9 8 ] $ttfl4 1\ 4 2 

xfc, B9IB*(iq-r7)-C*SnS2- (^So&yutf^yu 

— 4 -aiV/U7ac:=.yU) - 3 -7xx/l,- 1 , 4 -^^7 

2tW«cLt, ^JBffltf-ftHSrW-rs^^^AXK^ 
©tf*flyfr»lL;fc. 
[0 2 9 9] ;jL1B#Sltt«<OS^JCtf 5tfrJ-oV^-C, 

[0 3 0 0] 
[*&]. 
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VL 
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r* r* i 

tu I 

CG2 


10— 5 

10- 5 


nil - 1 
HTl-1 


1 7 5 
1 9 0 




CGI 
CG2 


10-6 
10- 6 


HTl-1 
HTl-1 


1 7 2 
1 9 0 


mmmu 


CGI 
CG 2 


10-7 
10-7 


HTl-1 
HTl-1 


1 7 3 
1 8 9 



[o3oi] (<9>i??/uytmmmytt£ (mmm-m^ 

Hfttffl 4 3 — 46 

M^ffi&Mt IT, 2 ^yU/J^/Vzcfvi — 3 - 
— 4 - y — 3 — \ , 4 ~~i"7 

h^y >3 oss^^^fflbfcr H^g- 



58 

[0 3 0 2] nMM4 7-5 0 
^Im^JdrL-C, 2-^^>#/utf~/i^^-/i/-3- 
y^-^~ 1 , 4-^:7 h^y victtpLT, hmIB^OO- 
6)T*^^tb5 2- (^-^i/^7/U/1f^/U-4 — fy/pf 
fr*?*- — /U) -3-7i^l/-1, 4 ~-t~7 F y > 3 

[0 3 0 3] Hffiffl 51-54 
S^WSISI^ IT, 2 -^-^r^yU^y^^/l,- 3 - 

X.7c x itufB5£(10-7)T^£tl5 2- (^^r^fr/M?;^ 
-4~xfyU7i^/l/) -3-7x^/I/-l, 4-^:7 

[0 3 04] tm&nMfflnm^mmytmz^^x s 

£r^e 9 {c^i~ 0 
[0 3 0 5] 
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VL 
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§8&fi0843 


CG 1 


10-5 


2- 1 


HTl-l 


1 3 0 


mfc«44 


CGI 


10-5 


2-2 


HTl-1 


1 2 9 


§1810945 


CG 1 


10- 5 


3 - 1 


HTl-1 


1 2 5 


HMM46 


CGI 


10-5 


3-2 


HTl-1 


1 2 2 


HSfi0*47 


CGI 


10-6 


2-1 


HTl-1 


1 2 8 


Sgfl60>f48 


CGI 


10- 6 


2-2 


HTl-1 


1 2 8 


^£01149 


CGI 


10-6 


3-1 


HTl-1 


1 2 1 


KS1085O 


CGI 


10- 6 


3-2 


HTl-1 


1 1 7 


§g%ft51 


CGI 


10- 7 


2-1 


HTl-1 


1 3 0 




CGI 


10- 7 


2-2 


HTl-1 


1 2 8 




CGI 


10- 7 


3-1 


HTl-1 


1 2 5 




CG 1 


10-7 


3-2 J 


HTl-1 


1 2 2 



[0 3 0 6] ((TiSf/uytmmmftft mmm » 

5 5 

m^m^Mt LT X 2 -**^;fr/U3j?=/V3:^-- 3 - 
i , 4-t7^y>|:fUt, ^J2T- 

-4 -y f;V7xn;i/) - 3 — 7 1 , 4—^^ 

h*y o oa»»«r«6fflLfcr ta^tt, mmm 2 

^«##£«igLfc 0 so 



[0 3 0 7] Sgjfcffl 5 6 
«^«ij£9J t It, 2 -t^r^/^-/H^- 3 - 

7 = =.ju-i, 4 -t7h^yy|:fUt, IWB5t(10- 
[0 3 0 8] HJgffil 5 7 
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mJlS^;(10-7)T*$tb5 2- (^v^/utf^/u 
- 4 ^ -yt>) - 3 — y 3l=.jV — 1 , 4-^:7 

[0 3 0 9] ±.&&nm&\<nm*^mm*>tmz<>\,*x, 

£^i 0tc^i- o io 
[0310] 

[fiol 









VL 

(V) 




CG 1 


10-5 


2 6 6 


rnmmm 


CG 1 


10-6 


2 5 9 


nmmsi 


CG 1 


10- 7 


2 6 6 



[0311] «r^u ^*anffi«3tff (Wf so » 20 

8-6 0 

X. fl»E*(CG3a-l)-C**ix5{k-fr»- (I p = 5 . 5 0 

ev) smm^mmx^itz ku*v&, mama 7 % 3 
[0312] ±^mmm<o^^nm^tm^^x: 

l l td^-To 

[0313] 30 



[*1 1 J 








IE7L 
&x£M 


VL 
(V) 




CG3a-l 


10-5 


HT1-1 


2 10 


Slifc0!159 


CC3a-l 


10- 6 


HT1-1 


2 0 9 


HMM60 


CG3a-l 


10-7 


HT1-1 


2 0 8 



[0314] {{t-tu sftummyifr mmm) » 



6 1—63 .40 
T. HU^(CG3a-l)T^$ix5-<y t->M$fl 0 Oil 

&*8imLti^kum*.- mmms 5-5 7 ^wkkl 

[0 3 15] ±E#^aflajo«^^KiS3t»{cov^T. 
«9ie<03tfiftK:*lISrtTV\ *<o#tt&»fifliLfco »* 

l 2 ic^-T. 
[0 3 16] 

imi 2] 50 
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&2iM 


4ft&$l 


VL 
(V) 


HM£W61 


CCSa-1 


10-5 


2 9 0 


£tt0f62 


CC3a-l 


10- 6 


2 9 0 


nmmss 


CG3a-I 


10-7 


2 9 0 



[0317] ifj^jvitmmm^ wmm » 

HJ£#J 6 4,65 

m^lw^J^LT. 2-^-^r^^nyVJi^-3- 

X.fc, iiulE5£(l-l) "T?*$*l*2" i>y^/u-3-^ 

^-A— 1 , 4-^7 h*y >3 OfiS^^fflLfcr 

[0318] ^Jg^J 66.67 

^a^/W-l, 4— ^-7 h*y VClftX-T, HftlE^CO- 
2) tf$tl5 2^ (4~^^^>y r ^/u) -3-7 
^—/U- 1 , 4 - 1 7 h^r / y 3 O Itailrffiffl 1 1 ^ 

[031 9] mmme 8.6 9 

*riEi*#ifE5fc(i-3) T*i^^2--<y^^- 

3- (4--T.y^n tVu-y^^/U) -1, 4-t7h=^ 

y >3 ommn^mvtzz tsw&, nmmi, 2t 

[0 3 2 0] |^#J 70, 71 

y ^=-)\<-\ , 4-t7h^y>i:fUT, ^ist* 
fvi—i, 4-t7h^yy3 0tM^Lfcr<l: 

[0 3 2 1] ±i2#^ffi#iJcom^^*^^^o^T. . 

1 3 ic^-r 0 . 

[0 3 2 2] 
[*13] 
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IE7L 
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VL 
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§ftSl5<&i65 


CG 1 
CG2 


i - i 

i - i 


HTl-l 
HTl-l 


1 8 5 

2 0 5 




CGI 
CG2 


1 - 2 
1-2 


HTl-l 
HTl-l 


1 8 2 

2 0 7 


mmmw 

SS&0569 


CG 1 
CG 2 


1-3 
1 - 3 


HTl-l 
HTl-l 


1 9 2 

2 0 6 


mrnmio 
mmmn 


CG 1 
CG 2 


1-4 
1-4 


HTl-l 
HTl-l 


1 8 6 

2 0 5 



[0323] «y"^^^ytmmm^ (mmm-m^ 
mmt&m&mm » 
72-75 

4-1-7 b^y^^iXx.x, 
z-fc bu!2^:(i-i) -e^^ix6 2 — <>y^ju-3--7 

[03 2 4] 76 — 79 



2) T^^tt>5 2- (4-xf;^>/^yb) 

1 , 4-1-7 >3 ommuzmmLtzz 
[0 3 2 5] mmms o-s 3 

MT$m&mk It, 2 -^^#^;^/i^5vl>- 3 - 

x-fc. jtufa5£iufa5*;(i-3) T*^^ti5 2 

10 3 - (4 ->T V^n tv^^^^yu) - 1 , 4-^^^.^ 

[0 3 2 6] 84-87 
m^te^J^ It, 3 - 

:7^,u-l, 4-t7h^;y(:fUt, MfiJSt 
;Lfc. fiulE5S(l-4) 2— <vy^yU-3-^ 

20 m-tziri;? ;\s%Mm (omytfc l fc 0 

[0 3 2 7] -bfE^HJi^Jcom^^K^m-oVNT, 

^14, 15 iC^-f- e 
[0 3 2 8] 









m.* 


IE?L 


VL 






mm 






(V) 




CGI 


i - i 


2-1 


HTl-l 


1 4 2 


mmw73 


CGI 


i - i 


2-2 


HTl-l 


1 3 8 


mmmu 


CGI 


i - i 


3-1 


HTl-l 


1 3 6 




CG 1 


i - 1 


3-2 


HTl-l 


1 3 3 


mmm76 


CG 1 


1 -2 


2-1 


HTl-l 


1 3 9 




CGI 


1-2 


2-2 


HTl-l 


1 3 7 


SU6W78 


CGI 


1-2 


3-1 


HTl-l 


1 3 5 




CGI 


1-2 


3-2 


HTl-l 


12 9 
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[0 3 2 9] 
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VL 
(V) 




CGI 


1—3 


2 - i 


HT1 — 1 


1 4 6 




CG 1 


1 - 3 


2-2 


HT1-1 


1 4 2 






1—3 


3—1 


nil — 1 


14 0 




CG 1 


1 -3 


3-2 


HTl-1 


1 3 8 




CG 1 


1 -4 


2- 1 


HT1-1 


1 4 2 


3t£fiftl85 


CG 1 


1 - 4 


2-2 


HTl-1 


1 4 2 




CG 1 


1 -4 


3-1 


hTl-1 


1 4 0 




CG 1 


1 -4 


3-2 


HTl-1 


1 3 5 



[0 3 3 0] «^ S**/UX*ffl«*ff (fflJf S« » 
UttOT 8 8 

m^^J^LT, 2-^*v/#^7tf~/W^5vV-3- 
m—yl— 1 , ;4-t7 h^ry>l 0 OfiSgfl£{£fll Lfc 
[0 3 3 1 ] Hlfcffl] 8 9 

■y^^/u- i , 4-^-77 h^y^t^ft^T. buIS^O- 

2) T^£*t£2- (4 -^^vl^^^/u) — 3 — !7 
/P-l, 4-^7 h^/i^l 0 0fi:i;^£<£/BL7c 

[0 3 3 2] ^iS^J 9 0 
M^Qm&MkLrX, 2-**i/j3;ViS~;\,3L*f-jV- 3- 

iftiB*fMB5t(i-3) r*^$Jxs 2 o-y-f/w- 

3- (4-Yy7 P ot°/U7x^/V) -1, 4-t7h^r 
/ > 1 0 0 it^^M Lfc w £ XIKM 25i: 

[0333] mmm 9 1 

Htj|S^(l-4) T'I^tl5 2--<y^^3-^ 

4-t7h^;yiooti«fflit: 

[0 3 3 4] ±IE^Hffi^mT-*m^(^(Co^T. 
B6IBC03feflt«K» I Srtf V\ ^r^4*tt«r»filfi 
1 6 MtjH- 0 
[0 3 3 5] 
t*l 6] 



20 









VL 
(V) 


HSS0II88 


CGI 


1 - 1 


2 8 5 


SUfi0fl89 


CG 1 


1 -2 


2 8 0 




CG 1 


1 -3 


2 9 0 




CGI 


1-4 


2 8 7 



[0 3 36] ir~rx2?%wkmm%w (mmm) » 
rn&m 92-95 

T, HfjfB^;(CG3a-l)r*^^tL5<b^#? (I p = 5. 5 0 
eV) 5il9S:ttfLt:i:M«:, 6 4 , 6 

[0 3 3 7] ±tS#*»0l|O«^JClS**l-ot^T. 

[0 3 3 8] 
[^17] 









sETi 

mmm 


VL 

(V) 




CCSa-1 


i - 1 


HTl-1 


2 2 5 


HSS0!I93 


CG3a-l 


1 - 2 


HTl-1 


2 1 9 


HSffi0d94 


CG3a-l 


1 - 3 


HTl-l 


2 2 8 


Hfflfi!J95 


CC3a-l 


1 -4 


HTl-1 


2 2 7 



[0339] ((T-rvyytwammytft mmm) » 
mmm 96-99 

t. mji2^:(CG3a-i)T*^^tL^-<y 0 011 

a.*{£Jf.Lfcr*JEA*M*, H%0J8 8-9 1 tmB\C L 
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[0 3 4 0] ±E#jMt«<0«-5F^JW{**fcoi^-C, 

£^1 8(d^i- 0 
[034 1 ] 

Iii8] 









VL 
(V) 




CG3a-l 


1 - 1 


3 1 0 




CG3a-l 


1-2 


3 1 1 




CG3a-l 


1-3 


3 1 5 




CG3a-l 


1-4 


3 0 8 



[0 3 4 2] ««#<*^3teKSttffF» mriE5t(io-i)-? 
l^Mt, mjia^o-i) x~m&tiz> 2--oyv/u 

-3-7*^^-1, 4-^7 h^y V^m^i^Ji: 
LTfflt^*J6«6 4(7)g^mf3fcfEi/2 (I) 

fflrextfftKR i X'&mvtzit^^y? (gen 20 

TEC) ttgO K7A®S^i^ffl^ta^ It o 

V^T. 3t»Sl 0 0 0 1 u x«M3 0#B]J8UrtLfc: 

ISO 1 . Jil5K7^«ft«»«SrfflV^T, |Pq«3fc#^ 
¥«^*fi:Ei/2 (E) SrS'J^Lfco 

[0 3 4 3]*lt±EfW|*lEi/2 (I) joit^E 
1/2 (E) TISS:^J:?)^«K3fe*^i»!Bl*«:* 

[0 3 4 4] 

[mi] 30 

(fc) = E " 2(E) x 1 0 0 
E,/*(I) 

[0 3 4 5] £rJH£^l 9{'^-T 0 

[0 3 4 6] 

1^19] 





mmm 




10 6.3 


mmms4 


1 0 2. 1 



[0 3 4 7] 7*4to»2&ffia«£» ttE*(l 

0-l)T^^ix6 2 /uol^/u- 3-7^ 

mmmi<Df8dt#k* ^ES:(io-5)*c*$tts2- 

-1, 4-^7 ^*r*T-*fciS»Ji:LT«v^jt« 
«3 7<o«*#^ buE^(I-I) "C*S*L5 2->t>y 

3-7^~/u- 1 , 4-^-7 h^y^^m^it so 
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[0 3 4 8] 
[312 0] 







iwji 


5 2*C 


HSS0>!37 


5 8*C 




6 2'C 



[0 3 4 9] «#y^*^»K*>^J» 
^f/H^f/HO. 68kg x 9, 9 

-fcT* [4- 7x-/W) 7 

^^^16. 88kg (3 8. 5^/U) te£Xf^?~U 
^^^7. 2kg (116^) SrlSH,* 
i<i:U»/k>^15. 99g (0. 09K 

fflaf^ox 1 9 or^ 2 3 ot^&^JtofftL 

6. 9g (0. 0 6 6^) #fe^rKjti-5^i«)W 
il>iF^f^f;H4g (0. l^e/iO 
ALT, #ia£«£E£»*fc:fTl\ 3g3rr 
y 3— /^ftft/^sb, AoSMIiaK£2 8 or. 

[0 3 5 0] r^y^^/uwffi^ffiKttfttto. 5 

f^^A*««*** (WIHD » 
^ft^J 1 0 0 N 10 1 

fig L/cHSWl-^iOS^'CfeS^y =~X1r,l>ffim 1 
[0 3 5 1 ] ±E#HJfe^oS^^S^frfc:oiNT, 

^2 0 fC^:^- 0 



[0 3 5 2] 
[152 1] 





E8r 




1ER. 

mm 


VL 
(V) 


100 

HJfiM 101 


CG 1 
CG2 


i - 1 
i - 1 


HTl-1 
HTl-1 


1 7 0 
1 8 9 



(35) 



- 15 115 7 



67 



68 



[0353] €f t *j*»xmm&it* mmm-m^ 
nmm 102-105 

00, 1 0 1 x&m LtKDt mctfv ^xr/isffim 1 0 



[0354] ±.&&mMm<nm.^mmytmz.^x . 

*T* 2 1 ICTJVTo 

[0 3 5 5] 
Ii22] 













VL 










(V) 


HMS0>1 102 


CG 1 


1 - 1 


2-1 


HTl-l 


1 3 6 


HH£<5>1 103 


CG I 


1 - 1 


2-2 


HT1-1 


1 3 0 


^fife&S 104 


CGI 


1 - 1 


3- 1 


HTi-1 


1 2 5 


105 


CG 1 


1 - 1 


3-2 


HTl-l 


1 2 2 



[0 3 5 6] 4^*/u#8WB«3tett (SMS!) » 
Hffiffil 10 6 

xt, ^wjioo, 1 0 1 x&m\^tz(Dbmttf}) ^ 
[0 3 5 7] ±is^s6^jcom j F-^m^w-ov>T > m 

[0 3 5 8] 
»2 3] 









VL 

(V) 


UlStfJ 106 


CG 1 


1 - 1 


2 6 6 



[0359] iT-rti rxMrntsytt* wmm) ) 
mmm 1 0 7 
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